70
that the greyWF method may account for hydrologic services and provide a multidisciplinary, qualitative-71 quantitative integrated and transparent framework for better water policy decisions. Understanding these 72 catchment-scale ecohydrologic processes requires not only low-frequency sampling, but also automated, in situ 73 high-frequency monitoring (Bieroza et al., 2014; Halliday et al., 2012) , as well as using ecohydrologic models 74 to protect water quality and quantity. However, freshwater quality modelling associated with EbA, greyWF and 75 LULC is still incipient in many river catchments. In Brazil, approximately only 5% of modelling studies evaluate 76 nutrients in freshwater (Bressiani et al., 2015) , which limits the policies on regulating ecosystem services.
77
In this research, we propose the regulating ecosystem services to be addressed by the greyWF because it considers 78 the water volume for self-purification of receiving water bodies affected by pollutants (Zhang et al., 2010) . The 79 working hypothesis of the paper is related to how conservation practices addressed by EbA impact hydrology and 80 the ecosystem services, such as maintaining, restoring or improving both the water yield and the freshwater quality, 81 use ecohydrological modeling in different catchment scales. On the other hand, we hypothesized that incentives 82 of EbA policies can affect water yield and water quality through non-linear tradeoffs, with high spatiotemporal 83 complexity, which can be assessed by modeling, but previously supported by in-situ monitoring variables for setup 84 boundary conditions of simulation runs. In these scales, the greyWF can evaluate the changes in the regulating 85 hydrologic services. Among the three water footprint components, in this study we assessed greyWF for nitrate, (Sao Paulo, 2017; IBGE, 2010) . In an attempt to ensure public water supply, the government built the Cantareira System, an inter-basin transfer, 104 in two stages: a) between 1968 and 1974, at the end of a 35-year period that underwent a severe drought in the Piracicaba watershed, and b) in 1982, with the inclusion of two additional reservoirs that regularized the increasing 106 rainfall from the mid-1970s until 2005 (Zuffo, 2015) .
107
The study area comprises the part of the Cantareira System that drains into the Piracicaba river and which 108 is the headwater of the Piracicaba basin (Figure 1 ). This basin is located on the borderline of the state of Minas 109 Gerais and Sao Paulo. This part of the water supply system, in the Piracicaba watershed, consists of three main 110 reservoirs, named after the rivers, damming the Jaguari-Jacareí, Atibainha and Cachoeira watersheds (drainage 111 areas are 1230 km², 392 km² and 312 km², respectively). These rivers are main tributaries of the Piracicaba river, 112 which is a tributary of the Tiete River system on the left bank of the Parana Basin. The Cantareira System consists 113 of two more reservoirs out of the Piracicaba river basin, Paiva Castro and Águas Claras, which are not part of our 114 study area.
115
With respect to the water quality, the headwaters of the Cantareira System are classified as "class 1" for 116 Jacareí, Cachoeira and Atibainha watersheds, and "class 2" for the Jaguari watershed, according to the CONAMA Forest biome, considered a conservation hotspot because of its rich biodiversity. In spite of that, 78% of the original 124 forest cover of the Cantareira watershed has been deforested over the past 30 years (Zuffo, 2015 measures the degree of pollution. WPL is defined as a fraction of the waste assimilation capacity consumed and calculated by taking the ratio of the total of greyWF in a catchment (∑WFgrey) to the actual runoff from that catchment (Ract), or, in a proxy manner, the water yield or mean water yield or long-term period (Qlp). This assumption is that a water pollution level of 100 per cent means that the waste assimilation capacity has been fully consumed. Furthermore, this approach assumes that when WPL exceeds 100 %, environmental standards are violated, such as:
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Results

297
In the following section, we present the results from field observations, useful not only for ecohydrologic 298 parameterization, but also to elucidate features regarding greyWF and hydrologic services. Next, we compare the 299 water yield and greyWF outputs from simulations under LULC scenarios, including EbA options, to finally 300 propose a new hydrologic services indicator. 
324
The LULC of each sub-basin, according to a past-condition scenario (S1, in 1990), a present-condition (S2, in 325 2010) and a future (S2+Eba, in 2035) LULC scenario, using the same weather input datafiles, is shown in Table   326 5.
327
We evaluated the effects of LULC change scenarios in 20 catchments in the Jaguari, Cachoeira and Moinho sub- 
382
For an integrated assessment of hydro-services, we analysed the spatio-temporal conditions of load production at 383 the sub-basin scale (see more information on Section S.4 "Comments on differences in land-use/land-cover in sub-384 basins studied", in Supplementary Material). As we studied rural sub-basins, water pollution is mainly produced 385 by diffuse sources, such as fertilizers and agrochemicals. In this context, we evaluated the evolution of greyWF to 386 show nitrate (N-NO3), total phosphorus (TP) and sediment (Sed) yields (indicated by turbidity) of scenarios S1, 387 S2 and S2+EbA. First, we calculated the nitrate loads generated from the 20 sub-basins in the three scenarios. Figure 12a ).
397
In relation to total phosphorous (TP), the load duration curves from S1, S2 and S2+EbA scenarios showed 
539
The discussion of the variability in GWF and water yield is based on the hydrologic conditions simulated in the 540 test period from 2006 to 2014. In turn, this test period was selected due to high availability of rainfall stations 541 under operation, which would potentially better perform distributed modelling at several sub-basins using SWAT.
542
For the three scenarios simulated, the relationships between the native forest cover and mean water yield are 543 different from each other.
544
On the one hand, in Upper Jaguari ("Alto Jaguari"), for scenario S1 (1990), the higher the native forest cover, the 545 lower the water yield. This scenario behaviour is extended at experimental sites, and even strongly documented in . Left, upper chart: localization at the drainage areas of Cantareira System: Center, upper chart: LULC conditions for scenarios S1 (1990), S2 (2010) and S2+EbA (2035): Right, upper chart: comparison of water yields simulated for conditions of S1, S2 and S2+EbA: Left, lower chart: water yield scenarios compared with intra-annual regime of S2+EbA scenario: Center, lower chart: comparison of duration curves of flows for S1, S2 and S2+EbA conditions: Right, lower chart: duration curves of N-NO3 loads for S1, S2 and S2+EbA
Figure 14: Synthesis chart of case study Domithildes catchment (drainage area = 9.9 km 2 ). Left, upper chart: localization at the drainage areas of the Cantareira System: Center, upper chart: LULC conditions for scenarios S1 (1990), S2 (2010) and S2+EbA (2035): Right, upper chart: comparison of water yields simulated for conditions of S1, S2 and S2+EbA: Left, lower chart: water yield scenarios compared with intra-annual regime of S2+EbA scenario: Center, lower chart: comparison of duration curves of flows for S1, S2 and S2+EbA conditions: Right, lower chart: duration curves of N-NO3 loads for S1, S2 and S2+EbA. 
